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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a CVD material which can be transferred or supplied to a reaction part 
with stability for forming oxides, particularly of platinum family or Cu or its family as electrodes. 
SOLUTION: An organic metal compound containing the platinum family (Ru, Pt, Ir, Pd, Os, Rh and Re) or Cu as the 
metal is dissolved in tetrahydrofuran or a solvent containing tetrahydrofuran to obtain a CVD material. The 
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an electrode film by a CVD method. The electrode film formed in this way exhibits also improved characteristics. In 
this way, characteristics of a capacitor are improved, and wiring for other electronic devices can be formed with 
the material also. 
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75>>^t?^*&c^5?£-e-t, me?mitm?k<Dmm, 

[005 1] »i«S*4fcffiE*Si8»fc L/a±*G»fcT 
(OfU^tfMit? 3 0 %JJ(±Tf*ntiffifflRlffi'P*S ^ 
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mr>&K>. S AW7-i'^^fflO»7'f;l/^ J f , ii*7 
-i-^^fflODttffiHtCjifflRl^fe^o 

[0 0 5 3] 

fflC VD^(C*3U^T^ f h7tKa77y(C, 

§ c t ic £ 9 ^nfc#tt©^«> 

[0 0 5 4] #5g^©^2<D@iJ&5>U8C VDjgOftfCfc 
vrtiv fh7t h*a:7v>3:-§'tng$Wnc. ^JS^S 

50 K^«*3<fctj ; K#«1±^fb ! fel©**OjtWC3fi 

[0 0 5 5] *^WOSl *fc«»2©«BK« 

fflCV Di^S(c*3V^T. tIc^ 2 0 0 p p mJ-XTT-^^ 

ctmM^.^<DX\ mmxw&jzmmMmic&z 

fete j^B#Q##)i30i4tfiRj±u »»a««*#r 

D> *fc, T*d*mto®fi^ , ^^**o"eiinfe 
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50 ifflCVD»fc^t, W^«<b^l*W©^« 
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[004 2] *HJ|^ljT'«ll^MI:^i: LTIr (H F 
A) 2 Srffli^fctf , :*^JWttK&«©7'-fe7 t ;l/3'-fe F 
K W'iU'fjWjU-K 771/3*5/ h\ 70 

oo~2oo p pm-e^.n^${?s»'S:fii5bwe.n, RT 

IgTWntf 1 0 0 p pmOTiH* Lt/\ 
[0 0 4 3] ®®&HlC{m-tZ>®t&tls?l*ffl&13:T 
HFtSlitt^U^ LfrU W*££/S, &M 20 

T H F J^^r^iJ^tyc ttfmZo c <D®mt 
^;l/x— r;k h;l/x>^if*^-So fCT% THFt 

OTH F ©W^tfaBtTfSHa 3 0 %iXi:T'$.ntf {gffl 

Jf^TT Sttfa#JI5tt, nlffiaiE 0 T H F <d»j-&# 
ftmii.THFM&2l<Di§&tfflfflC 10 0— 200ppm 

x^mm^m^^mifnhn, nrare#ruf i o o P 

[0 0 4 4] g»j3. ±gP«H^CR u 

U ±g|5Ru«ffi±fc{gffitn:{t:£Ofci6, S6»cCu®B 40 
i£LtctM&<D^fmZmffl-?% 0 ±g|5R u T? 
tefSlSltfiJl tm-T'&Zo Lt> ±MKD£ffifCC 

[0045] ^mmwm^rc c v Dgcm, c u cd 

PM) z*#«ig«T**5THFfc:0. 2^7l//L<DiS 

Stfti&S 1 4 OX, j£MjE*J lOTorr, 
iSA 5 0 0 "COS^FV 2 05Mffl«««fT5 CttiO, 50 
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[0047] -73, *mmmxm^tcmwmmzwmm 

fit, waott, 

Si&DzktfStf 1 0"0 — 2 0 0 p pmT*£ft{;ffii£'&£? 

ftfiKTO&ru i o o p p mWTava? skss LVC 
[0 0 4 8] ^siffi^msimffr^i: ncu (dp 

micm^Tixgrnm 1 or u cdpm) 2 tiBWifcio 
o~2 o o p pmT^ntf{5(?a»%ffi*we.n, 1 o 

0 p pmJWTtf*6Ka* LV\ 
[0 0 4 9] ±SSSS(6^J 1, 2,3 fCfc^-m, 

Ru, Pt, I r, Pd, Os, Rh, Re*5«fctfC 

u 6,^«nfc: Wa^S^-a*%7^ h 7 1: K a 7 7 

[0 0 5 0] Sfc, ±K*»Jl, 2, 3lC*5Vvni, 

W«l^S{k^i%mw^«{b-^t U Ru, P 

t, I r, Pd, Os, Rh, R e3o<fc£/C uOtfr?) 
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coo37] mmm 2 . mmt Lr^a-ms: < mt 
%(omm^m^cti>. &&wsm (pt« 1 r, p 

d.'Os, Rh, R e) <DW&\ammV3b%o ¥flc* 
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Mb LT\ 0 1 tra«^^fcfc^T_h~F<D#Wl£: I 
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rOiWfcfttWfcta^jfeO&fll (Pt, I r, Pd, 

Os, Rh, Re) oSfbttrra&ntfffiSRllSB-zffeSo 

MOskM (Pt, I r. Pd.Os, Rhs R e) CDgf 
§0 **Si§fi?lJT«Tgv3«l*CVD?4T«bfc 

[004 1] MW^^+^^WBfclWafcMOli 
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[0034] WBcfle^^ra^«f±^aBff!n?fflt , 'rcR 

u<D^k%lJ^teta^©^S (Pt. Ir, PcK 
Os, Rh, Re) SScfctfC u T-&ntf^fflnJt£1?& 

8lMi:TfflJWItegfcS#tt«iffl LTt>&< ■ 
V^e^SiO^JS (Pt. Ir, Pck Os, Rh, R 
e) fe«fctfCu©^*l*»T?a&ftt£, *flOB*-&t>erti 

ffiire**. 4*swaj-e«Tap«s*cvDS-p 
[0035] ^ni&mvtemnitsvat ltru (dp 
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f*3W>&dttf8;te «fc o Ttt^^Cffl V«JSJ8©B8«Tf 

(fh^^J/o , ^n^/y (tv» > s>x 

^;l/X— r;K F;bx>aifA^5 0 *<1T\ THFi 

othf <Dm&t>mmikvwfe 3 0 %fet±-ea5ti«ceffl 

^^MST-T a«(p]A^ 6*V bJh^PS DTHF cDfiJ^ 

^tiTH F*3350«^i:raate 1 0 0 — 2 0 0 p pm 
50 T?&ntf KffSfffcffijtTCf&n. 1 0 0 p p mWT^S 
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C002 7] 

c^m wtk, mmi^mmmic^Ki. zzictm 

1.01 H*5B»DgSfiS0i l te«S«ffi*ffl«/^ 

feV">Ts 3 ©TSMKl t 5 ©±gM®c£fci: nfc 4 <D+ 
C 0 0 2 8 ] #?gH£<Dfg 1 £ LT, T gP*H 3 

±SI5*ffi 5 tc R u ^rfflv ^«^©¥«*Biwr a . * 

O^BfcT8WWi<07c4:** R u&fW**i8fJ<E>C V 
D KSB&fflV \fc C V D&IC cfc 5 AM LfcSL Bfa®Jgtt 

W^K+^n^BifcLTBST ((Ba, Sr) T 
i Cb) J&CVDffifCfcOJ&aiLfco ^LT, ^<D±g|3 
±®tc±g|3«ii: LTRu **5SW<DC V DJSSSfcfl!^ 
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PM) 2 (RuOv ? tT/'^n-r;l/^^^h^«§gft:) 
W&j&~t?£>%> T H F (fb7tKD77» fCO. l-t 

TZ>C£lc&9f8M-t? : *Jf&f&Z>o COCVDgffliH 
*fcf, P5-HffllAfcJ:S«SB¥6-3 1 0 4 4 4^488 
KSSh^'S. T%BBfi*T»*JBJiRLfct>0*CVD 

js««»efiw i m i awbsa 1 

2 0^ fiSKBEfcl OTorr, J&ffiirUfi 4 6 0 "C©^ 
frt?3 0iMiBj«Bt*ff3ckt!:J:t), lW3 0 0nin 

DI3 0 nmOB S T%C VDSWOjaiU ^ 

<D±mcTmwm t m tawn* s^iru ©jas«t%fT 

V\ HJ?3 0nm(DRu^MMO±g(5IWi^#fco d 
f\ ftlgaP^OM #H 9 8 0 % WftSHcfiifFTf&o 
©JfrP&Sftx C Offish 1 0 0%fc5av«^*«pttT? 

■s)fc„ Mxl^ RuOv'^n^y^y'iy (Ru (C 5 
Hs) 2) *THFfC}S»Ufcl®RO«#tt6.0%-pa6o 

co 030] *mtmo>m&. mnmcom^mic^ 
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u, P t, Ir> Pd, Os, Rh, R e fetfct/C u CO 

C0015] a^w©ii*« 5 izmzwffi&tftm c v d 

-So 

[0 0 16] 2SRSW©m*«6»c«a«BK«fflCVD 

ism, bb*s5k*^t^ &mm¥ffm&£ftisrm 

«afctt^bfe<k^»«, Ru, Pt, Ir, Pd, O 

s, Rh, Re*3<feO : Cu<D'5^©V^-rtl*->(D^S<D7' 

[0017] *5SB^©W*« 7 fCfl&NBj£ffi C V D 
«Si:8r&L;feft£*&*V. Ru, Pt, IrtWCu 

[0018] JSgmmsiaB. 8 K«* WBgJSWH CVD 

T, #HKfeHfb^«B*V Ru, Pt, Ir, Pd, o 
s, Rh, R e*5«fcl>*C uO^O^fh*^lC-> 

[0 0 19] **WBOBl3RS9K:««*+-»^^ffl«fli 
«, W*il. 2, 3, 4, 5, 6, 7, 8©l/->-rn^ 
(Cffi*©flHU]Mffl C V Dlf$^ffl^T C V DffiK: «fc K> 

[0020] &ffi&yfNsgmi oimzmmit, m$ 
2, 3, 4, 5, 6, 7, 8(D^-fn-hHcmm<D 
mmtfm cvd jsasp&fli v c v d a k * t> jgjsgs n 

[00 2 1] 

[0022] mmcDBM i . i ossstetev^ 

"Hi, WSWP^LT, WitfRu, Pt, Ir, P 
d, Os, Rh, R eCD<fc9&&fej££fc&C u^rjl^ 

vfcFn^MC^LTC VDJgmhbfco cnSrffl 
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2F*lfc. COS!. Jifi»^4>*#*2 00pprnttT 
te«J&T 2 C T*. ffiSfi^afiOSHttt*^ 6Klft± U 

•fcOflli&frfcfcofc. Sglfi, fiSOjWfcBffcBW-Sfc 

u, Pt, Ir, Pd, Os. Rh, RefeWCuO 
tpA^S(fnfc^< fcfc 1 ffl©&f|©7-te?7l/7-fe F 

-fF, ^tfAn-rvi/^^F, T;i/r3^i/F, ^r^ry 
;l/3j-p7-tr^-;U7-bh^r-, '0^7Mn^n/V-i' 

[0023] mmcommz. ^mmcomzamm^is^ 

T«. WS*mtl/r, #J*J£Ru, Pt, I r, P 
d, Os, Rh. Re©J:5%aiISfi:ttCu?:l£ 

5 b: Fn^v^trrg^tc^LTC VDM*4tb 
y n— /l/ix^t =J-A,3L— tvI^v^x^/I/X— tvK n 

jo 'N^tyvtre&nfcf, r-h^t Ko77>i:ti?Stt^ 

m&comm i 200 
P P m&TFfcmstt % c t r\ wimm<D&Mm^ % 

t>\ Ru. Pt, Ir, Pd, Os, Rh, Re&itf 
40 C u fib^A^Slf n/c'>^ < 1 1> 1 a©^«<D7'-b:^^ 

[0024] * /t, ±tmm<omm 1 . 2 ^*5v^t«w 
±i?mi&<DBm 1 , 2 tctev-»T«#«ffl»i:£«*»£' 

JO #fi^«fk^R|fc U Ru, Pt, I r, Pd, O 
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IfetCTV^o £fcs CuO«^K:ffioTH:Jtta«gS 

[0 0 0 5] ±fe©<fc?&fi»Jt LTs #W 
¥9-8 2 9 0 7^§£38{C«, WSlfcLT. i£*P t 
ftifO&)Rffll*»J«LTV'>mK:flfeDTl/^clffllH, 

— ^wssoigfewet § c t (cov vtase* nr^So 

Sr, Ti <D1M h^r#^U #0 1 wt%gg<DF 
•■&tfJP3 2 0 n mgfiO A B 0 3 H!Xn7X*^ MS 

««fi*w-rs&iiiwbft*±j«»i:-r* (Ba, s 20 

[0 0 0 6] Sfc, 1#P#P8- 2 8 8 2 4 2-5§£$8tC 
tt. C V Dmc£2> C uflftiWgjKK-DVTflHKStlTfe 

[0 0 0 7] ^P>(C. #r#F9-2 7 6 02^1: 
ti. CVD}Sfc«fc?K **-*S/*ffiii:LT (Bai-,,S 30 
r»)Ti03l»ftf#OtatLT, (Bai-x, 
S rORuOsJKfc^J^SCfctf^SftTfctK R 
u (CsHs) 2^trCVDfiS|%^fc»lSLTfflV' 

[000 8] 

±ffi<D J; 5 "PS -3 fciD-p, ft RfFP 9-8 2 907 *§£3g 
fzo WBB¥8-2 8 8 2 4 2 ^^CP^^T 

c o4>fcfa«*nTv^s c u wi^gf b^stfev^t 

#x #M¥8 - 2 8 8 2 4 2#£Srrf±»Kfc.fctfj«llt 
/^nT^5tOO, =t(D^k, tt&t>*>. l^SfttLT 



5fcU «fUB¥9-2 7 6 0 2#^$8fcBfl^^tlTV^t 
[0 0 0 9] fc£l:©«k5U:, fi£*©C VDtefc^SWB 

fi£ GSJSD WfW%5< LfcS^Ktt, ®SB©ge£ffiMg 
i^Wfc«fbLTtSi«ft:fit{btt«<fiTbT< Sfefefc, fig 

fig L«fc r> t Lfc^ ^fig^nfcM<Dff S 7? ftcDffifigtf 

mtw&tmirz c v d^«dp^*^< asntv* 

[0 0 1 0] *HfgB^ dtl*T<DC VDS(CfeV>T 

ti/cfco-efet). «ffitUTt<tee*ffl5Sfc«cu» 
flfio«?iii^fcfe^«BiiBi:t,aM5rfliat,©-e 

[00 1 1] 

[0012] *^<Dl*SRli 2 {C^^WdJgfigffl C V D 

[0013] *5%mvmMm3icmz>nmBi$.mc vd 

H^tis 1 2 tCfeV^Ts zk5W)^2 0 0 p p 

[0014] ^wba*RS4«:«a«Kg«fflc vd 



( 

1 

OK&S 3 ] 2 0 0 p p mttT?*S C t *W 

«fc-rsilt*91 1 Sfett 2 fcfBic©«®gfi£ffl C V DIM 

»» JO 

&MrtMt)\ Ru, Pt> Ir. Pd, Os, Rh> R 
efiitfCu Of *^63»f nfc^a < £ fe— MCLLOft 

1 IgfCf3S<D»i^fijcffl C V Dim, 

3 , 4 ^-r n*^ i met ^mommtim cvd jm» 

fcffcSffctf, Ru, Pt, Ir« Pd, Os« Rh, R 

31 5 fC§2»c<DS©]Mffl CVD HC*^ 

fcfb^&ltf, Ru, Pt, Ir, Pd, Gs, R h, R 
e *3<tt>*C u <D? ■fcOV-'-f navD^/Sn-Y;k>t £^ h 

*{i^«nfa6*ai*B5»cistto«Bgfi8fflcvDS jo 

CW**83 *i«&ii{b&4W* Ru, Pt, Ir, 

Pd, Os, Rh, R efecttfC u<Dr>%(D\j^'ftlfr<D 

i, 2, 3, 4<D^-ftiMcmm.<Dn®&f&mcvDm 

[flft^H9] W&tmi* 2, 3, 4, 5, 6, 7, 8 

<D^-fHtiHcim<Dnw&im c v Dmn*m^x c v 

WtSORl 0] M^Sls 2, 3, 4, 5 V 6, 7, 40 
8 ©^-rnjWc:|B»OflI®ej*ffl C V DflaeHfrfflvT c 

[f§HJ?©Piiffl&IH0.8] 
[000 1] 

\ffi&mtz%&ffim *mm, dram c*v-?- 

^•y^^AT^-feX^'JOB&flO FeRAM ( 



) «fKPF 1 1 -3 1 7 3 7 7 

2 

&«0{b£lftfli£f§ (Chemical Vapor Deposition ; J^T 
CVD fcttf*) fflKf*fc«fc *©ES|Spfcffl^T»l«S 

[0002] 

BJWlfbW^teiiA/e^*. 0>RtfDRAMT*«, 3 

Mfovatto cruzr /u commit, mnmmtiit. 

{gnxhfb^ifogegofcfeTSSc LfrU 
ij£»^A^x^<D«14Mbfc#v\ *tifcffl»,-»6n* 

ftT#7cA 1 fCftfc>»J> Cu, Ir, Ru, PtfecfcfJ 
[0 0 0 3] «*H#fcISaiSft*ttfiefc 

&tt#WT'£3 C #gjfcS*l*o , ( B a , 

Sr) TiCh-^Sr-Bi -T a -OI^O^-^/^i/^Ttt 
Pt, Ru, I T*&ib£1r*&&ll&>&m&W*T'o 
tl, L < R u 0 2, I 

mmmimmc&^TirmtttnvwmxA i 
HT«»^n, cu^as^n, cuss 

u Di6, — arec v d?*^^ nrv^. 

[0 0 0 4] ±ffi£D<J: ^ ^WM^T, CVDtttidT 

imir%cth^$>MmT*$>z>K*>frfrt>t>ir, m&c 

LT C V DUPt LT^ffl^tlTl/^ /3 h >^<D 
^tf/^p^yl/^^^ (DPM) {b^©*DSatc<J:55Mt 
Wtt3yfiSfT»*v>ci i:fi:«fcSt.©-e**o itko^ifci: 
x.\m 5 2 lHlf£;ffl^II^^WIizll^^ifil*PMS^ 9 
a-P-1 1 ^ifT'fifig^nTfcD, ^«<DDPMfb-& 



(19)B*Bttfffl" (JP) (12) $\ if£p §^ & $g (A) 



«rW¥l 1-317377 

(43)^11 B ¥^11^(1999)11^160 



(51) IntCl. 6 
H0 1L 21/285 

C 2 3 C 16/18 
HOIL 21/205 
27/04 



3 0 1 



F I 

H01L 21/285 C 

3 0 1 R 

C 2 3 C 16/18 
HOIL 21/205 

27/04 C 

#sat2R *atsR m&mvmo ol & n h) mmm\zm< 



(21)fflS»^ 


GIK^IO- 124726 


(71)tHlgA 


000006013 










(22) miS B 


¥J*10*F(1998) 5 M 7 B 










(72) 


«» ft 








Jlt&SFfftfflB3Le0rt=TB2#3^ = 
















Will 3S» 








j%jm=Fttm&!tL<Dft-Tm 2#3^ = 
















NO* 






















(74)f$SA 













(54) \5&wo&ffi mmfmcvr>m&> ^rf^n^m^Tm^nrc^/^^mnm. mm 



(57) mm 

iitfaiS(Ru, pt, i r , p 

d, Os, Rh, Re) $fc«C u T?*S*i«&fWb& 
zk#fci: 2 0 0 p p mJ^T*^S L < , C ©IC^ffl^T 



